Abstract -A novel high-K gate stack structure with HfON/Si0 2 as dual tunneling layer (DTL), AIN as charge storage layer (CSL) and HfAIO as blocking layer (BL) is proposed to prepare the chargetrapping type of MONOS non-volatile memory device by employing in-situ sputtering method. The memory window, program/erase and retention properties are investigated and compared with similar gate stack structure with ShNJSi0 2 as DTL, Hf0 2 as CSL and Ah03 as BL. Results show a large memory window of 3.55 V at PIE voltage of +8 V/-I5 V, high program/erase speed and good retention characteristic can be achieved using the novel Au! HfAIO/AIN/(HfON/Si0 2)/Si gate stack structure. The main mechanisms lie in the enhanced electron injection through the high-x HfON/Si0 2 DTL, high trapping efficiency of the high-K AIN material and effective blocking role of the high-K HfAIO BL.
I. INTRODUCTION
The challenges for non -volatile memory devices are to achie ve fast program/erase (PIE) speed at low operating voltage, large memory window and good 10-year data retention simultaneously [1] . Because of the advantages in scaling, simple fabrication process and robustness against defect-related leakage, metal-oxide -nitride-oxide-silicon (MONOS) memory devices become attractive candidates [2] . Extensive researches have been performed in recent years, involving the use of high-x Hf0 2 [2] [3] or AIN [1] , [4] [5] as charge storage layer (CSL), the use of Si 3N4 /Si0 2 [2] or Zr0 2 /Si0 2 [6] as dual tunneling layer (DTL) to enhance the tunneling L. Liu 
III. RESULTS AND DISCUSSION

A. Memory window and program-erase performance
The memory window is determined from shift of the flat-band voltage which is extracted from the measured C-V curves under different PIE voltages. As can be seen 
B. Program-erase retention characteristics
Long retention after programming or erasing is important for non-volatile memory devices . Presented in Fig. 3 is the retention characteristic of +Vfb and -Vfb extracted from the C-V curves of the two devices 
